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Device for storing and dispensing :a flowable substance 



Field of the invention 



The present invention relates to a device for storing aind dispensing a flowable substance. In 



storing and dispensing a flowable liquid 



particular, the present invention relates to a device for 
being a dental substance for tooth treatment. 

Background of the invention 



For storing and applying a small quantity of a liquid, a commercially available device includes a 
container in the form of a so-called "blister package".! Two separate recesses are foimed in a 
deep-drawn- part of the package which is closed by a removable sheet. Upon removal of tlie 
sheet, the two container recesses are exposed so that a Irush can be taken out and used to apply 
the liquid to the treatment site. For example, US-A-6 105 761 discloses a device for storing and 

dispensing quantities, particularly small quantities, of ;one or more flowable substances. The 

I 

device comprises a pocket which is formed so as to receive an application instrument. The 
application instrument, which is stored in a pocket of thd container or is inserted into the same by 

the user, may be contacted witli the flowable substance without opening the container as a whole. 

I 

It is only necessary to withdraw the application instrurnent, after it has taken up the substance, 

i 

from the pocket of the container and move it to the treatment site. 

A different example of a conventional single patient dose medicament dispenser with applicator 
is shown in WO 96/03326. 



Such devices have already proven in the market as a icheap and reliable delivery system for 
storing, mixing, and applying of flowable liquid materials using, for example, such a brush 
applicator. For indications requiring a higher volume of| liquid for the treatment a brush may be, 
however, disadvantageous because the amount of liquid which can be transferred from the 
package to the location of treatment is limited to the absorbability of the brush. Furthermore, 
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once a brush is wetted with hquid, the absorbability decreases tremendously, thus becoming 
nearly useless for transferring faither liquid. 

Summan^ of the invention 

It is an object of the present invention xo provide an improved and simplified device for storing 
and dispensing a desired amount of a flowatale substance. This object is acliieved with the 
features of the claims. 

The present invention provides a device for storing ind dispensing a flowable substance 
comprising (i) a container comprising (1) a base member rind (2) a cover member being sealingly 
connected witli each other along the circumference of the Utainer, (3) at least one compartment 
for receiving said substance, and (4) an open ended pocjket area into wliich said substance is 
transferable from said at least one compartment, and (ii) a cannula having an internal 
passageway being in a fluid conmiunication with said pocket for dispensing said substance. 

I 

According to a first preferred aspect of the present jinveniion, tlie cannula is a separate 
component having a first (rear) end and a second (front) ejnd. said first end being associated with 
said open end of said pocket area. In this preferred embidiment, the cannula is, for example, a 
moulded part that is incorporated into, i.e., connected to s^d container. 

I 

Preferably, the first end comprises an extension part haNing a portion with an increased cross- 
section (compared to the cross-section of the other part of the cannula). A preferred solution is 
thus to, for example, injection mould a cannula with a tip at one end and an extension part at the 
opposite end. The extension part is used for attaching the cannula tightly to the container. 
Preferably, the cannula is inserted into said pocket of sjaid container in order to establish said 
fluid communication between said pocket and said cannula. 

Preferably, the extension part has a cross-sectional sha^e comprising sharp edges in the plane 
between the base member and the cover member, and more preferably comprises a rhombic, 
triangular or fin-like cross-sectional shape. This cross-sectional shape (in a plane perpendicular 
to the longitudinal axis of the cannula) of the extension part provides a smooth transition 
between the extension part and the surrounding base a|id cover member, and the sharp edges 
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help to avoid hollow spaces between the base member and the cover member, because the sharp 
edges lay in the plane between the base and the cover member. 

Alternatively, the extension part comprises at least one portion having an increased diameter. 
Thus, tlie extension part is a "plug-like" extension part comprising one or more circumferential 
flanges. Such a structure also avoids hollow spaces between the base member and the cover 
member since the plug part of the cannula is inserted injto said pocket, for example, by press fit, 
thus stretching the base and cover member around the extension pait. 

In accordance with a fiirther alternative, the extension part comprises a portion being tapered 
along the length thereof, with the thickness of the tapered portion decreasing towards said first 
end. With this arrangement, fluid communication between the pocket and the cannula is provided 
by attaching the base member and cover member of the container onto the tapered portions or 
areas, respectively, on the extension part. Preferably, the tapered portion comprises an U-shaped 
sealing ai'ea on each of the opposing surfaces of the tapjered portion, wherein the legs of the U- 
shaped sealing areas extend towards the first end of the cannula, i.e. towards its reai- end, and are 

connected with each other at the edge of the first end. Thus, the two sealing areas are connected 

I 

with each other and thus extend from one side of the tapered portion to the otI:ier side. A 
passageway is thus formed at one side of the extension part, starting at the edge of the extension 

i 

part, i.e., between the legs of the "U", and extending towards the bottom of the "U'' at that side 
where the internal passageway of the cannula is accessib 

It is preferred in all alternative embodiments that the first end of the cannula is attached to said 
open ended pocket by means of a heat seal, a press fit, and/or an adhesive. 

Alternatively, the cannula comprises at its first end an extension part adapted for being attached 
to the outer surface of the container; and preferably to the cover member. For example, the 
extension part comprises a disk-like shape. Preferably, the disk-like extensions part is attachable 
at one surface thereof to the container, and comprises thl cannula at the opposite side. Thus, the 
internal passageway of the cannula also passes through the extension part. 



Preferably, the extension part is attached to the container by means of an adhesive or glue, 
respectively, which is, for example, is provided in the form of a ring at a certain distance around 

i 

the passageway opening at the fnrst end. Preferably, the ring of glue is applied on the surface of 
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the (e.g. disk-shaped) extension part. Alternatively, the extension part comprises a recess, 
preferably ring-shaped, in the surface that is to be attached to the container; the recess receives 
the adhesive. The latter alternative is advantageous in that it prevents closing of the passageway 
by the glue. This can be further enhanced in that the part of the extension part surrounding the 
passageway outlet is somewhat raised relative to the rest of the surface of the extension part, and 
the recess surrounds the raised part. 

The advantage of having a "dispenser part" being formed by the cannula and the extension part 
that is attachable to the container is that the container, br example a bhster package, can be 
manufactured using existing equipment and existing processes. This provides proven quality of 
tlie container. The pre-manufactured container can then be combined with the "dispenser part" in 
a downstream step of the manufacmring line. ! 

i 

It is preferred that the cannula is inclined with regard to die extension part. That means, for 
example in case of a disk-shaped extension part, the cannula does not perpendicularly extend 
from the surface of the extension part but is sUghtly incliried relative to the plane of the extension 
part. More preferably, the extension part comprises a berid so that it comprises two portions that 
are inclined relative to each other. Most preferably, thej bend is provided such that the entire 
assembly of cannula and extension part comprises a zig-zag-configuradon. Such a zig-zag- 
configuration facilitates manufacturing of the dispenser part by injection molding. Furthermore, 
it allows the entire device to be built as non-angled devicje which can be handled by a user like a 
pen when a hquid is to be dispensed. ; 



In case the extension part is attached to the cover member 
is established, for example, by puncturing the cover 
sis preferred timt the size of the hole in the cover 
cannula because then a controlled dispensing of the 
unintended all at once emptying of the container is prevented 



of the container, fluid communication 
member, for example by a small needle. It 
member is smaller than \ht passageway of the 
substance is achievable. Furthermore, 



Preferably, the extension part provides a gripping function so that the dispensing device can be 
gripped by the user at the extension part. : 
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According to a second aspect of the present invention, the cannula is integrally fonned witli said 
base member. In other words, the base member and the cannula are provided as a single 
component of the container, so that the pocket area is a mi of the integrally formed cannula. 

According to a third aspect of the present invention, the cannula is attached to the cover member, 
whereby fluid communication is established thi*ough the cover member. This aspect is 
advantageous because the cannula can be attached to the cover member prior to the assembly of 
the whole device, thus being attached at an early stage of the manufacturing process. According 
to a first preferred embodiment of the third aspect of thp present invention, the cover member is 
closed to tlie internal passageway of the cannula in order to properly seal the container. For this 
reason, a punching member is accommodated in tlie passageway of the cannula in order to punch 
the cover member prior to use of the device. Alternatively, a hole or slit is cut into the cover 
member during the manufacturing process. A slit is pre: erred since there is no risk tliat material 
cut out of the cover member remains in the interior of the container. 

As an option for all aspects of the present invention, the cannula comprises a dosing means, 
preferably having a variable or flexible volume, like are bellow, to squeeze tlie substance out of 
the cannula The dosing means is preferably attached to the cover member, and a passageway 
between the dosing means and the pocket area is established prior to use, for example, by means 
of a punching member. Alternatively, a cartridge with a piston is provided. 



According to a preferred embodiment of the present invention, the cannula further comprises an 
applicator at the second (front) end of the cannula for applying the substance to a target or 
treatment area. Preferably, the applicator comprises bristles that are (preferably integrally) 
fonned at the second end of the cannula to form a brush for applying dispensed material. In case 
the bristles are integrally formed with the cannula tip, iti is possible to mould the bristles and to 
stretch the bristles within the injection moulding tool during mould opening. Alternatively, the 
applicator comprises a foamed material (like a sponge),| a non- woven material, or a plurality of 
fibres (like a felt-tip pen) integrated into the second end of the cannula. The sponge is preferably 
an open-porous sponge, e.g., made of polyethylene. Such a sponge could easily be sealed within 
the device. The use of a felt-tip pen-like applicator tip is advantageous due to its stiffness 
compared to bristles. Moreover, the sealing of the entire 'device would be facilitated compared to 
the use of bristles. 
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In order to avoid foaming or too rapid flow of the liquid through the cannula (for example owing 
to a sudden activation of the device), the internal |iassageway of the cannula preferably 
comprises flow resistors, for example formed by structured surfaces, constricted portions, and/or 
orifices. 

According to a further preferred embodiment, the extension part, further comprises stiffening 
elements, preferably extending away from said extension part. Most preferably, the stiffening 
elements extend beyond the first end of and away from thje cannula, like feelers. Alternatively, or 
in addition, the base member is strengthened or stiffened by a stiffening structure. 



The extension part is preferably formed such that the opening of tlie internal passageway of the 
cannula opens at a side surface of the extension part, i.e.,! offset from the longitudinal axis of the 
cannula. Such an aixangement of the passageway opening is advantageous for the manufacturing 
process because it facilitates ejection of the cannula fromjthe mould. 



According to a preferred embodiment, grooves are ijrovided in the surface at which the 
passageway opening is located. The grooves extend from the passageway opening towards the 
end of the cannula, and provide flow channels between the pocket area and the passageway. 

In all aspects of the present invention, it is preferred tliai. the base member is formed as a sheet. 
Preferably, the base member sheet is a deep-drawn sheet formed of a polypropylene layer, an 
aluminium layer, and a polyethylene layer. It is also preferred that the cover member is formed 
as a sheet, and is preferably formed of a polyethylene terephthalate layer, an aluminium layer, 
and a polyethylene layer. In both sheets, a polyethylere terephthalate layer may be provided 
between the aluminium layer and polyethylene layers. The sheets used are such that they act as a 
diffusion barrier with respect to the substance to the received in the compartment. Both of the 
sheets are preferably flexible, which is useful in that the container, being made of just two 
flexible sheets, is inexpensive in terms of material and manufacture. Using suitable sheets will 
safely avoid any diffusion of the compartment content.- Thus, the sheet package may be used 
without any further envelope as a primary package whiclj allows clear marking due to its flat and 
relatively large-area shape. The separation between the compartment containing the flowable 
substance and the pocket receiving the cannula is preferably achieved by mutual adherence of 
the two sheets. The adherence may be created simultaneously with the sealing of the 
compartment upon filling. 
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The cover member is alternatively formed as a plastic part, preferably as an injection moulded 
part that has the same shape like the punching contour 6f the base member in order to achieve an 
improved stiffness, and to improve the entire handling of the device. If in this case a two- or 
multi-component base member is used, tlie plastic parjt fonning tlie cover member needs to be 
foldable between the two compartments, for example by a line of weakness fonning a hinge. It is 
preferred that additional locking means (for example brackets or clips) are provided that prevent 
that the folded plastic part is unfolded again after mixing and dispensing of the substance. In 
order to reduce the tendency to fold back, the used material preferably comprises wax 
components. 



Such locking means are also preferred for the other embodiments 
the base member and cover member having a certain inherent 



in case materials are used for 
return movement tendency. 



The material used for the base and cover sheets as 
preferably comprises COC (cyclo olefin copoljmer) in 
i.e. the storage stabihty. Furthermore, barrier coatings are preferably used, such as metallizing (a 
coat of vaporized material), or anorganic-organic hybridjpolymers. 



well as for the injection moulded part 
order to optimise the barrier properties. 



The sheets or moulded parts are preferably adapted 16 block Ught of a particular wavelength 
range, and are otherwise transparent. For example, materials are used that block light in the 
range of 300 to 500 nm (blue light). | 



In a preferred embodiment, the device further comprises a portion separating said compartment 
from said pocket, said separating portion comprising a! passage area adapted to be selectively 
opened by pressure effective on said passage area for placing said compartment in 
communication with said pocket. In the device of the present invention, the flowable substance, 
which may be a hquid or a powder, is made accessible Nyithout requiring any tool, by selectively 
opening the passage area, whereby the substance contaihed in the compartment is transferred to 
the pocket for dispensing. The structure of the invention | acts as a metering device for dispensing 
and applying quantities of the substance which are determined by the volume of the 
compartment. 
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In a further preferred embodiment of the present invention, the device further comprises two 
compartments for holding different substances, and a passage area adapted lo be selectively 
opened for placing said compartments in conununication with each other. This arrangement is 
specifically suited for substances to be mixed from components which react with each other. A 
zone of reduced lateral width may he provided betwejen the compartments to facilitate the 
compartment which is emptied first to be bent upon the second compartment, thereby preventing 
the substance from flowing back into the first compartment. 

! 
I 

j 

In case two or more compartments are present, the dejvice is activated as follows. First, the 
passage area between the compartments is opened so tKat the compartments can communicate 
with each other. During mixing of the substances contaiijed in the compartments, the separation 
portion separating the pocket from the compartmenLs is still closed. Only upon proper mixing of 
the substances, the passage area of separating portion 
substance can be dispensed. 



is finally opened so that the resulting 



It is to be noted here that typical applications require tvfo- or multi-component devices so that 
typically devices having two or even more compartmejits are used. Usually, it is intended to 
separate the individual substances or components from each other since they may undergo an 
undesired chemical' reaction. The components are brought in contact and mixed with each other 
only immediately prior to dispensing. However, the present invention is not limited to a two- or 
multi-component dispensing device. 

I 

i 

A plurality of juxtaposed units may be formed in the sheets, each unit including a container and a 
cannula, the units being inter-connected along tear-off lines. This embodiment results in a further 
simplification of the storage. 

Preferably, the container is pre-fiUed. Further preferably, the container is part of a set that also 
comprises a separate applicator Uke a brush. As a 
juxtaposed units comprise different substances. 



further preferred option, the different 



In accordance with a further preferred embodiment of the present invention, the cannula 
comprises mixing means. In a first alternative, the njixing means are mixing elements that 
provide a static mixer, for example mixing helixes or dements providing flow resistance; these 
cause a mixing of the substances by swirl or turbulence i The elements providing flow resistance 



j 
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are preferably formed in the form of protrusions or indentations on the inner surface of the 
cannula (i.e., in the flow channel). These are preferablyjfomied by embossing, coatijig, cutting or 
the like. According to a further alternative, the flow pajssage through tiie canniJy is meandering, 
i.e., the direction of flow changes along tlie length of th| cannula. 

Brief description of the drawings 

The present invention is now described with reference to the accompanying drawings, in which: 

1 

i 

Fig. 1 shows a preferred embodiment of the device according to the present invention 
comprising two compartments for containing substances, and an incorporated cannula; 

Fig. 2A shows an alternative embodiment of the device according to the present invention 
comprising a single compartment and an integrjally formed cannula; 

Fig. 2B shows a further alternative embodiment of the hevice according to the present invention 

1 

comprising two compartments and an integrally formed cannula; 

] 

Fig. 3 shows the embodiment of Fig. 1 prior to insertion of the cannula with its extension part 

into the pocket of the device; j 
Fig. 4 shows a preferred cross-sectional stmcture of the extension part of the cannula; 
Fig. 5 shows a further preferred cross-sectional stmcture of the extension part of the cannula; 
Fig. 6A shows an alternative cross-sectional structure o|f the extension part of the cannula; 
Fig. 6B shows a top view of the cannula with its extension part shown in Fig. 6A; 
Fig. 7 shows a further alternative structure of tlie extension part of the cannula; 
Fig. 8 shows a further alternative structure of the extension part of the cannula; 
Fig. 9 shows a further aspect of the device according |:o the present invention with the cannula 

attached to the cover member of the device; 1 

Fig. 10 shows a preferred embodiment of the devibe according to the present invention 

I 

comprising a dosing means; ! 
Fig. 1 1 shows an alternative embodiment of ttie de\[ice according to the present invention 

comprising a handle; j 
Fig. 12 shows a preferred embodiment of the device according to the present invention, 

wherein the extension part of the cannula comprises stiffening means; 
Fig. 13 shows in detail the internal passageway opening at the extension part; 
Fig. 14 shows a preferred embodiment of the device ac|cording to the present invention wherein 

the second end of the cannula comprises bristlas; 

I 

I 
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Fig. 15 



shows a cross-sectional view of the applicatibn bristles at the second end of the 



Fig. 16 



Fig. 18 



cannula; 

shows a further preferred embodinaent of the present invention witli a bended extension 
part and a cannula in zig-zag-configuration; 
Fig. 17 shows the gripping function of the extension part; 

shows a schematic cross-sectional view of the rear end of the cannula with extension 
part being attached to the container; 

shows a first alternative way of attaching the extension part to the container; 



Fig. 19 
Fi?. 20 



Fig. 21 



shows a second alternative way of attaching the extension part to the container; and 
shows a third alternative way of attacliing the extension part to the container. 



Detailed description of the preferred embodiments 



Tlie storage and application device according to a first preferred aspect of the present invention 

is shown in Figs 1 and 3. The device 1 con:\prises a! container 10 that is in this preferred 

I 

embodiment formed by a deep-drawn sheet 11 and a cover sheet 12 (cover sheet 12 is shown, for 

i 

example, in Figs 4 and 5). Sheet 11 comprises two cushion-shaped compartments 14] and 142 

i 

holding a supply of two different flowable substances. Adjacent to the area containing the 
compartments, a pocket 15 is provided for receiving a cannula 13, in particulai: an extension part 
16 of cannula 13. 

Fig. 3 shows cannula 13 with extension part 16 prior to its insertion into pocket 15 of device 1. 
Fig. 1 shows the assembled storage and application devicp 1. 



The cannula 13 comprises an internal passageway that jallows liquid to be dispensed from the 

compartments 14], 142 through the cannula onto a treatment area. The extension part 16 

i 

provided at a first end of cannula 13 provides a tight connection betv^'cen the cannula and the 
container 10 of device 1. 



Tight mutual connection of the sheets 11 and 12, i.e. the|base member and the cover member, is 
preferably achieved by heat sealing or gluing. ■ 



According to an alternative aspect of die present invention, device V comprises a container 10' 
that is formed by base member 1 T and a cover member, as shown in Figs 2A and 2B. According 
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to this aspect of tlie present invention, the cannula 13' i? integrally formed with the base member 
ir, i.e. the cannula 13' is not a separate component tiat is added to tlie container 10* at some 
point of assembly, but fornis an elongate extension of the channel-like pocket area 15'. 

According to Fig. 2A, the container 10' comprises a single compartment 14' only. Alternatively, 
as shov^n in Fig. 2B, tv^o compartments H j' and 142' 
substances. 



can be provided for containing different 



In order to achieve a tight seal not only between the base member and tlie cover member, i.e. the 
two sheets, but also in the pocket area where cannula 13 is incorporated into device 1, the 
extension member 16 comprises an increased cross-section, as shown in Figs 4 through 8. 



According to a first alternative design, the extension part 16 comprises a rhombic cross-section 
(see Fig. 4). This increased cross-sectional portion of cannula 13 (with internal passageway 17) 
is finally accommodated between base member 1 1 and cpver member 12. 



Fig. 5 shows a different embodiment of extension part ijS. According to Fig. 5, extension part 16 

has an increased cross-sectional area in the form of a jsemi-rhombus (compared to Fig. 4), or 

i 

triangle, respectively. Extension part 16 is tightly accorhmodated between base member 11 and 

I 

cover member 12. | 

i 

In order to funher improve the tight seal in this area, the jextension part 16 comprises fins 1 8 with 
sharp edges in the plane between the base member 1 1 and the cover member 12 (see Figs 6A and 
6B). With these sharp edges, hollow spaces between tlje two sheets forming the base member 
and the cover member and the extension part of the cannula are avoided. It is clear to the skiUed 

person that sharp edges in order to avoid hollow spaces can also be provided with cross-sectional 

I 

shapes as shown in Figs. 4 and 5, for example. j 



According to an alternative embodiment, as shown in Ijig. 7, the extension pait 16' of cannula 

i 

13' is formed like a plug containing one or more circumferential flanges 19'. Hollow spaces 
between the cannula and its extension part and the base member/cover member are avoided by 
inserting the plug-part of the cannula into the pocket area by press-fit such stretching the base 
member and cover member sheets around the plug. Optionally, an additional hot sealing step or 
gluing step (for example hot melt glue) can be applied. ! 
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A further preferred embodiment of the extension part is sljown in Fig. 8. In this embodiment, tlie 
extension part 16" has an approximately triangular crossj-section in the transition area between 
the tubular cannula portion 13" and the extension part 16j'. However, towards the edge or tip of 
the extension part 16", the extension part 16" comprises a portion that is tapered along the 
length thereof. Due to the triangular cross-section, and the| taper towards the end of the extension 
part, the resulting surface of the extension part is approxiijiately triangulai-ly shaped, as is clearly 
shown in tlie top left drawing of Fig. 8. \ 

I 

i 
I 

On the other side of the extension part (as shown in the top right drawing of Fig. 8), the internal 
passageway 17'' of cannula 13' ' is exposed to the Exterior of the cannula that an open 
passageway 22" is formed. I 

j 

Both the upper side and the lower side of extension part U'" comprise a U-shaped sealing area, 
i.e. upper sealing area 20" and lower sealing area 21 ". The legs of these U-shaped seaHng areas 
20" and 21" extend towards the end of the extension p4 and are connected to each other at the 
edge of the end of the extension part 16", thus forming a pontinuous sealing area. 

Thus, a smooth and tight transition between the flat interior of the contaiiier and the tubular 
cannula is provided. 

i 
! 

According to a further aspect of the present invention asj shown in Fig. 9, device 100 comprises 
container no formed by base member 111 and cover meUer 112. Two compartments 114i and 
1142 are formed, containing, for example, substanc^ 123 in compartment 114i. In this 
embodiment, cannula 113 is attached to the cover mUer 112 of the container 110. This 
embodiment is advantageous because the cannula can j^e attached to the cover member sheet 
prior to assembly of the entire container and is thus attached to the cover member at an early 
stage in the manufacturing process. The cover memb|er 112 is either pre-cut to estabUsh a 
passageway, or is punched through the cannula prior to ijse of the device. 

i 

As an option, camiula 113 is provided with a separat^ dosing means 124' (see Fig. 10). The 
dosing means 124' preferably comprises a flexible volube to squeeze out the substance, or may 
even be provided in the form of a cartridge with a piston. 
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A further preferred option of the storage and application device according to the present 
invention is shown in Fig. 11. In this enQbodiment, the cover member 12 is a plastic part, for 

i 

example an injection moulded part that has the same shape like the punching contour of the base 
member in order to achieve an improved stiffness, anid to improve the entire handling of the 

i 

device. If in this case a two- or multi-component base member is used, the plastic part forming 
the cover member needs to be foldable between the twcj compartments, for example by a line of 
weakness fonning a hinge. Fig. 11 shows a two-comp[artment device. For a two-compartment 
design (press-fold-press-design), the first (rear) compartment has to be surrounded by a cut, e.g., 
a circular 300° (270°-330°) cut to enable folding of the first compartment after being pressed. 
This circular cut is also shown in Fig. 11. The plastic part is then sealed against the base member 
within the circular cut in order to avoid leakage through the cut. 

i 

It is also preferred that the plastic part 25 forms the inner layer of a foil-plastic-foil sandwich 
design. 

As shown in Fig. 1 1, the plastic part also preferably comprises a handle 25. 

» 

i 
j 

In order to provide a sufficient rigidity of the entire container, the base member comprises an 
additional strengthening or stiffening structure. Alternatively or in addition, stiffening members 
are included into the cannula. In the embodiment showii in Fig. 12, extension part 16 comprises 
stiffening members 26 that extend beyond the rear end of the extension part like feelers. 

As shown in Fig. 13, extension part 16 is preferably formed such that the opening of the internal 

passageway 17 of the cannula 13 opens at a side surface of the extension part, i.e. offset from the 

longitudinal axis of the cannula. According to a preferred embodiment, grooves 29 are provided 

in the surface at which the passageway opening is located. The grooves extend from the 

i 

passageway opening towards the end of the cannula, and provide flow channels between the 
pocket area and the passageway. | 

! 

Fig. 16 shows an alternative embodiment of the dispensing device according to the present 

i 

invention. According to this embodiment, the cannula 1:3 comprises at its first end an extension 
part 161 adapted for being attached to the outer surface of the container 10, and preferably to tlie 
cover member 12 (see Fig. 17). For example, the exte|nsion part comprises a disk-like shape. 

Preferably, the disk-like extensions part 161 is attachable at one surface thereof to the container 

i 
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10, and comprises the cannula 13 at the opposite side. ;Thus, the internal passageway of the 
cannula also passes through the extension part 161. 

Preferably, the extension part 161 is attached to the container 10 by means of an adhesive or 
glue, respectively, which is, for example, is provided in the form of a ring at a certain distance 
around the passageway opening 13b at the first end. This is shown in Figs. 18 and 19. Preferably, 
the ring 170 of glue is applied on the surface of the {e.g. disk-shaped) extension part 161. 
Alternatively, see Fig. 20, the extension part 161 comprises a recess 162, preferably ring-shaped. 



in the surface of that part 161a that is to be attached to the 



container 10; the recess 162 is adapted 



to receive the adhesive. The latter alternative is advantageous in that it prevents closing of the 



passageway by the glue. This can be further enhanced in 
161a surrounding the passageway outlet 13b is somewhat 



that the part 163 of the extension part 
raised relative to the rest of the surface 



of the extension part, and the recess 162 surrounds the raised part 163 (see Fig. 21). 

The advantage of having a "dispenser part" being formed by the cannula 13 and the extension 
part 161 that is attachable to the container 10 is that the cjjntainer, for example a blister package, 
can be manufactured using existing equipment and existing processes. This provides proven 
quality of the container. The pre-manufactured container can then be combined with the 
"dispenser part" in a downstream step of the manufacturing line. 

It is preferred that the cannula 13 is inclined with regard to the extension part 161, as clearly 
shown in Figs. 16 to 21. That means, for example in case of a disk-shaped extension part, the 
cannula 13 does not perpendicularly extend from the surface of the extension part but is slightly 
inclined relative to the plane of the extension part. More preferably, the extension part comprises 
a bend 161c so that it comprises two portions 161a and 161b that are inclined relative to each 
other. Most preferably, the bend 161c is provided such that the entire assembly of cannula and 
extension part comprises a zig-zag-configuration. Such a zig-zag-configuration facilitates 
manufacturing of the dispenser part by mjection moulldiag. Furthermore, it allows the entire 
device to be built as non-angled device which can be handled by a user like a pen when a liquid 
is to be dispensed. 

In case the extension part 161 is attached to the cover liember 12 of the container 10 as shown. 
e.g., in Figs. 17 and 18, fluid communication is establisljed, for example, by puncturing the cover 
member 12, for example by a small needle. It is prefelred that the size of the hole 121 in the 
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cover member 12 is smaller than the paiisageway of the cannula 13 because then a controlled 
dispensing of the substance is acMevable. Furthermore, unintended all at once emptying of the 
container 10 is prevented. I 



Preferably, the extension part 161 provides a gripping ^notion so that the dispensing device can 
be gripped by the user at the extension part 161. For example, as shown in Fig. 17, portion 161b 
of extension part 161 comprises a plurality of ribs 16]d. 



In all aspects of the present invention, the cannula further comprises an applicator at its second 
end for applying the substance to a target or treatment area. Preferably, as shown in Fig. 14, the 
applicator 27 comprises bristles that are (preferably integrally) formed at the second end at the 
cannula to form a brush for applying dispensed material to the target or treatment area. In case 
the brisfles are integrally formed with the cannula tip, i|t is possible to mould the bristles and to 
stretch the bristles within the injection moulding tool during mould opening. In order to facilitate 
injection moulding, tlie cross-sections of the bristles are shaped as shown in Fig. 15. 



In general, the shape of the compartment 14 may be circular as shown in Figs 1 through 3 or may 
have any other geometric form. The pocket 15 for receiying the cannula 13 is formed as a blind 
whole, which, in the storing condition, is closed to the compartment 14. Compartment 14 and the 
pocket 15 are arranged with respect to each other preferably such that the axis defined by the 
pocket 16 and cannula 13 points to the centre of the comjpartment 14, 



The separation between the compartment 14 and the J pocket 15 is designed with respect to 
spacing and strength of adherence between the base member 11 and cover member 12 so that a 
pre-defined break zone is created. With a view to minimum manufacture expenditure, the sheets 
forming the base member and the cover member are interconnected in the pre-defined break 
zone by the same means as in the outer areas, e.g., by iot sealing or gluing. In case of sealing, 
the pre-defined break zone may be produced by using a different, specifically a lower 
temperature than in the outer connecting regions. j 



In use, the two sheets 11, 12 are separated in the 



predefined break zone to connect the 



compartment 14 with the pocket 15. This is preferably done by pressure on the cushion-shaped 
compartment 14, e.g., between the user's thumb and index finger. Such pressure not only opens 
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the predefined break zone but at the same time reduces the compariinent volume to cause the 
substance to flow into the pocket 15 through the connection thus created, thereby providing a 

flow of the substance into the internal passageway of cannula 13. 

i 

t 
I 

The device described above is particularly suitable for| storing and dispensing small liquid 
quantities, such as dental substances which are required for a single appUcation in amounts of 
few tenths of a millilitre. In such a case, the compartmeni 14 has a diameter of 10 to 15 mm in 
the embodiment shown, and the cannula 13 has a diametej: of, e.g., > 2 mm at the fixed end and 
approximately 0.8 mm at the second end. i 

I 

hi case a two- or multi-component device is used, the twb or more compartments are separated 
from each other by a pre-defined break zone in a mannef similar to the separation between the 
compartment 14 and the pocket 15. In use, in case of a twb-compartment device, pressure is furst 
applied to the outer compaitment to connect it with jthe inner compartment and mix the 
components contained in these compartments. The part |of the device comprising the emptied 
compartment is then folded upon tlie other compartment such that the compartments contact 
each other at the side of the cover sheet 12. By exerting firessure on the other compartment after 
mixing the components, the passage between the pocket ^nd the adjacent compartment is opened 
and the mixed substance is dispensed through the carajula. Alternatively, both compartments 
may be pressed empty simultaneously. An additional mdjing effect can be achieved by exerting 
pressure alternately on the compartments after the ^e-defined break zone between the 
compartments has been opened and before the pre-defi|ed break zone to the pocket has been 
Opened. 

According to a further preferred embodiment, locking means, e.g., brackets or clips, are pn)vided 
that prevent that the one compartment being folded on tl|e other compartment moves back to its 
original position. In other words, the locking means keeps the compartments close to each other 
at or after dispensing of the substance. i 
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A device for storing and dispensing a flowabie substance, comprising: 
a container comprising j 

a base member and a cover member being sealing]}/ connected with each other 

along the circumference of the container, j 

at least one compartment for receiving said substance, and 

an open ended pocket area into which said substance is transferable from said at 

least one compartment, and j 
a cannula having an internal passageway being in a fluid communication with said pocket 
for dispensing said substance. 



2. The device of claim 1, said cannula being a 

second end, said fu:st end being associated with saic 



3. The device of claim 2, wherein said first end comprises an extension part having a portion 
with an increased cross-section. 



separate component having a first end and a 
open end of said pocket area. 



4. 



The device of claim 3, said extension part having ai cross-sectional shape comprising sharp 
edges in the plane between the base member and the cover member, and preferably 
comprises a rhombic or fin-like cross-sectional shapp. 



5. The device of claim 2, wherein said extension part comprises at least one portion having an 
increased diameter. 

6. The device of claim 2, wherein said extension part Qomprises a portion being tapered along 
the length thereof, with the thickness of the taperejd portion decreasing towards said first 
end. i 



The device of claim 6, wherein said tapered portion jcomprises an U-shaped sealing area on 

! 

each of the opposing surfaces of said tapered pordon, the legs of said U-shaped sealing 
areas extending towards said first end and being connected at the edge of said first end. 



i 
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8. The device of any of claims 2 to 7, wherein said first end is attached to said open ended 

i 

pocket area by means of a heat seal, a press fit, and/or an adhesive. 

9. The device of claim 2, wherein said first end comprises an extension part adapted for being 
attached to the outer surface of said container. 



10. 



The device of claim 9, wherein said extension part is attachable to said cover member 



11. The device of claim 9 or 10, wherein said extension part comprises a first portion and a 
second portion being inclined relative to said first portion. 

! 

! 

12. The device of claim 9, 10, or 1 1, wherein said cannila is inclined relative to said extension 

i 

part. ; 

! 

13. The device of any of claims 9 to 12, wherein said intenial passageway of said cannula 
extends thi-ough said extension part. 

14. The device of claim 13, wherein said extension part comprises a recess in the surface that 
attachable to said container, said recess being adjacent to and surrounding said passageway 
opening. 

15. The device of claim 14, wherein said recess is ring shaped. 



16. The device of claim 14 or 15, wherein said extension part comprises a raised portion 
adjacent to and surrounding said passageway opeiiing. said recess surrounding said raised 
area, ! 

! 
I 

i 

17. The device of claim 1 . said cannula being integraUj formed with said base member. 

i 

j 

18. The device of claim 1, said cannula being attached to said cover member, whereby said 
fluid communication with said pocket is establisheH through said cover member. 

19 The device of any of claims 1 to 18, wherein ^aid cannula comprises a dosing means 
having a variable volume, preferably are beUow. i 
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20. The device of any of claims 1 to 19, wherein saidlcannuia further comprises an applicator 
at said second end for applying said substance to a treatment area. 

i 

21. The device of claim 20, wherein said applicator comprises bristles being integrally formed 

i 

with said second end of said cannula, or comprises a foamed material, a non-woven 

material, or a plurality of fibres incorporated into said second end of said cannula. 

! 

22. The device of any of claims 1 to 21, wherein said internal passageway of said cannula 

further comprises flow resistors, preferably fornaed by structured surfaces, constricted 

I 

portions, and/or orifices. | 

i 

23. The device of any of claims 3 to 8, said extension part furtlier comprising stiffening 
elements extending away from said extension part. I 

1 

24. The device of any of claims 1 to 23, said base member being fornaed as a sheet. 

25. The device of claim 24, said base member sheet jbeing a deep-drawn sheet foimed of a 
polypropylene layer, an aluminium layer, and a polyethylene layer. 

26. The device of any of claims 1 to 23, said cover member being formed as a sheet, preferably 

I 

being formed of a polyethylene terephthalate layer,! an aluminium layer, and a polyethylene 
layer. j 

i 

27. The device of any of claims 1 to 23, said cover member being formed as a plastic part, 

preferably as an injecdon moulded part. 1 

1 

! 

28. The device of any of claims 1 to 27, further ; comprising a portion separating said 
compartment from said pocket, said separating portion comprising a passage area adapted 
to be selectively opened by pressure effective on said passage area for placing said 
compartment in communication with said pocket. [ 

29. The device of any of claims 1 to 28, comprising jtwo or more compartments for holding 
different substances, and a passage area adapted to be selectively opened for placing said 
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compartments in 
substance. 



conununication with each other iprior to dispensing the mixed final 



30. The device of any of claims 1 to 29. said cannula further comprising mixing means. 

! 

31. The device of claim 30. said mixing means comprising mixing helixes or elements 

providing flow resistance. ; 

32. The device of any of claims 1 to 3U further comprising a handle. 

i 

I 

33. The device of any of claims 1 to 32, wherein the cbntainer is pre-filled. 

I 

i 

34. Set comprising a device according to any of claimj 1 to 33 and a separate apphcator. 

35. Set comprising a plurality juxtaposed devices according to any of claims 1 to 33. 

36. Set according to claim 35. further comprising a sepai-ate applicator. 

37. set according to claim 35 or 36, wherein at leak one device is filled with a different 
substance than the other devices. 
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